Bacteria with tannase activity were isolated from the feces of the Japanese large wood mouse, Apodemus speciosus. They were largely classified into two 
Introduction
Tannins comprise a large group of polyphenolic compounds widely distributed in the plant kingdom [26] . They are largely divided into two basic groups: the hydrolyzable tannins (HT) and the condensed tannins: HT are polymers of gallic or ellagic acid esterified with a core molecule, commonly glucose or alcohol and the condensed tannins are flavonoid polymers [26] . Both group of tannins have the ability to bind proteins and form insoluble tannin-protein complexes, which are not readily degraded by mammalian digestive enzymes, thus adversely affecting the digestibility of plant materials fed by the animals [7, 14] .
Tannase (tannin acylhydrolase) that is commonly found in some fungal species hydrolyzes the galloyl esters of HTs and is thus capable of degrading the tannin-protein complexes [1] . Over the past decade, however, several studies [15, 22] have reported the presence of bacterial species with tannase activity in the guts or feces of many animals. These have included Streptococcus gallolyticus [20] and Lonepinella koalarum [10] that are frequently isolated from the gut-microflora of the koala, an Australian marsupial feeding almost exclusively on tannin-rich eucalyptus leaves. These bacteria are also capable of decarboxylating gallic acid that is released after tannin hydrolysis to pyrogaroll [20, 21] . Evidence suggests that there is a symbiotic relationship between the host animal and the bacteria to counter the anti-nutritional effect of dietary tannins.
The Japanese large wood mouse (Apdemous specious [referred to as wood mouse hereafter]) inhabits various types of forests in Japan [16] . Although the animal has been reported to be omnivorous [31] , acorns (seeds of oak trees, the genus Quercus) are its predominant food item in autumn and winter [30, 31] .
However, the acorns eaten by the mice contain considerable amounts (11.7%) of tannins [28] . A major part of the tannins in acorns is thought to be HT [2] .
Recently Shimada and Saitoh [29] have demonstrated that the higher tannin content in acorns had a more negative influence on the animal's apparent digestive capability, resulting in marked body weight loss. Nevertheless, wood mice in wild are believed to rely greatly on acorns as a staple diet for "wintering" [9, 32] . In this context we postulated that the wood mice overcome the negative effects of dietary tannins by harboring some tannase-producing bacteria in their guts. We report here the isolation of bacteria with tannase activity from the feces of wild wood mice, and describe their phenotypic and genotypic characteristics, which indicate that these represent a novel species belonging to the genus ) of the emulsified sample was made in saline and, from each dilution, 0.1 ml samples were spread onto tannic acid treated-brain heart infusion agar (T-TBHIA) plates, which had opaque surface due to formation of tannin-protein complex, as described elsewhere [18] . The inoculated plates were incubated anaerobically in DNA preparation. For subsequent genotypic characterization, whole genomic
Lactobacillus.

Materials and Methods
Isolates
DNAs from the isolates and reference strains were prepared essentially following the method of Marmur [13] . The purity and the amount of DNA in each preparation was estimated colorimetrically and stored at 4°C until use.
Genotypic identification of the isolates. A PCR-based assay described by
Sasaki et al. T , essentially following the method described by Ibrahim et al. [8] . Briefly, PCR amplification targeting complemented rRNA gene cluster including the 16S-23S intergenic spacer region was performed by a DNA thermal cycler (GeneAmp PCR System 2700; Applied Biosystems) using primers, univ f (5'-GAGTTTGATCCTGGCTCA-3') and univ r (5'-CCGGTCCTCTCGTACT-3').
The PCR products were then digested with either of the restriction endonucleases, HhaI, MboII, or Sau3A. The restricted fragments were analyzed electrophoretically using 1.5 % agarose gel and the fragment pattern was visualized by UV illumination.
The rrn-ARDRA patterns were converted to PICT files and entered into the GelCompar II program (Applied Maths, Kortrijk, Belgium) to generate a dendrogram based on the Dice coefficient [3] , using the unweighted pair group method with 1% position tolerance.
Estimation of guanine-plus-cytosine (G+C) content of the DNA of the
Gram-positive bacilli. The G+C content of DNA extracted from one of the Gram-positive bacilli, ASB 1, was determined by high-performance liquid chromatography described by Katayama-Fujimura et al. [11] .
Whole genomic DNA/DNA hybridization assay on the Gram-positive bacilli.
A non-radioisotope DNA/DNA hybridization assay as described by Yaeshima et al. DNA similarity values of the isolates against ASB 1.
Results and Discussion
Colony and cellular morphology of HT degrading isolates. After the five days anaerobic incubation, smooth-surfaced white colonies, 3 to 5 mm in diameter, with distinct, clearing zones around clolonies grew on the T-TBHIA plates for four out of the eight mice subjected. There were also colonies 2 to 3 mm in diameter with less distinct clear zones for all eight mice (Fig. 1a) . The former colonies 
Phenotypic and genotypic identity of the HT degrading Gram-positive cocci.
Phenotypic and genotypic characteristics of the HT degrading cocci are summarized in which is most likely to be the case during winter, having tannin-degrading bacteria as normal members of their gut-microflora may endow the wood mice with some ecological advantage over other forest-dwelling wildlife. This is indeed the case with the koala, an Australian herbivorous marsupial, which feeds almost exclusively on tannin-rich eucalyptus leaves [5] . The animal harbors a large numbers of at least two different taxa of tannin-degrading bacteria in their alimentary tracts; S. gallolyticus [20] and Lonepinella koalarum [21] . Although S. gallolyticus was reported to occur occasionally in the feces of other herbivores (deer, cattle, horse, and sheep) and omnivores (guinea pig and pig) [22] , this is the first report of its frequent occurrence in a rodent species. In addition, we
have isolated yet another group of tannin degrading Gram-positive bacilli from the wood mice feces, which seem to be more prevalent than S. gallolyticus.
The evidence obtained from the present study suggests that, like koalas, the wood mice have a symbiotic relationship with tannin-degrading bacteria, thereby enabling them to overcome the anti-nutritional effects of acorn tannins.
Interestingly, such bacteria were never isolated from the floor soil samples of forests, where the wood mice were captured. This in turn suggests that the wood mice do not acquire the bacteria by accidental ingestion of the soils. A possible way of the acquisition may be vertical transfer of the bacteria from the maternal feces as observed in koalas [19] . Further studies are in progress in order to evaluate the above possibilities. The tree is based on a collection of almost complete 16S rRNA gene sequences and was reconstructed using the neighbour-joining method as implemented in the ARB package. Phylogenetic distances were calculated as described by +  -+  -+  -----+  ---+  -+  +  -+  +  +  +  ASC 2  +  +  -+  -+  ---------+  -+  +  -+  +  +  +  ASC 3  +  +  -+  -+  -----+  ---+  -+  +  -+  +  +  +  ASC 4  +  +  -+  -+  -----+  ---+  -+ 
